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METHOD FOR JOINING EXCITATION POLES OF POLE HOUSING, 
AND ELECTRICAL MACHINE PRODUCED THEREBY 

Prior Art 

The invention relates to method for producing a 
joining connection, in particular between excitation 
poles and the pole housing of an electrical machine, 
having the characteristics recited in the preamble to 
claim 1 7 as well as to an electrical machine produced 
thereby. 

In electrical machines that have an electrical 
excitation, it is known for the excitation poles that 
carry the exciter winding to be secured to the inside of 
a substantially cylindrical pole housing. The securing 
can be done in a known manner, for instance by means of 
a welded or adhesive connection or bond. Furthermore, 
from French Patent Disclosure FR 2488749, a method is 
known in which excitation poles are secured by stamping 
dies by means of a nonpositive and positive joining 
connection, and material of the pole housing is 
positively displaced into a conical recess of the 
excitation poles. A disadvantage of this is the high 
expense for tools and the requisite high precision in 
aligning the joining tools with the recess. From German 
Patent DE 2435574, a riveting method is known in which a 
cylindrical rivet shank is formed by being pressed out 
of a region of an excitation pole in such a way that the 
rivet shank is perpendicular to the surface that rests 
on the inside of the pole housing once the excitation 
pole has been secured; the rivet shank is inserted 
through a hole that is cylindrically countersunk on the 



outside of the pole housing, and finally is deformed in 
such a way that the deformed rivet shank is located 
entirely inside the countersunk hole. From French 
Patent FR 2 530 387, a method with a similarly formed 
rivet shank of an excitation pole is known, in which the 
rivet shank is inserted from inside through a hole in 
the pole housing that is countersunk conically from 
outside; the rivet shank is widened from outside, by 
positive displacement of material from the axial center 
of the rivet shank, in such a way that a closing head 
for positive and nonpositive connection to the pole 
housing is created in the conical countersunk hole. 
From German Patent Disclosure DE-OS 19538483, a method 
is known in which a joining force is exerted by a 
joining tool on a joining location located on the 
outside of a pole housing, and as a result, material 
from the pole housing is positively displaced into a 
recess of the excitation poles. This creates a positive 
and nonpositive connection between the pole housing and 
the excitation pole. 

The rivet connections from German Patent DE 
2435574 and French Patent FR 2 53 0 3 87 both have the 
disadvantage that a rivet pin must be formed out of the 
excitation pole by considerable expenditure of labor; 
the joining forces are strong; and finally, the 
machining effort is increased because of the 
countersinking that follows the perforating of the pole 
housing. The disadvantages of the method known from DE- 
OS 19538483 are the high joining forces and the 
requisite precise alignment of the joining parts. 

It is also known to secure the excitation poles to 
the pole housing using screws with countersunk heads. A 



disadvantage of this is the high production cost, which 
in addition to the perforating of the parts to be joined 
is determined by thread cutting in the excitation pole 
and 

countersinking of the pole housing . 

Advantages of the Invention 

With the method according to t^he invention as 
defined by the characteristics of the body of claim 1, 
it is possible to create a positive and nonpositive 
connection between the excitation poles and the pole 
housing in a simple way compared to the prior art. 
Because the pole housing is secured to the excitation 
poles by means of separate rivets, a positive and 
nonpositive connection is obtained in spot fashion at at 
least one joining location. Furthermore, this 
connection is achieved by means of simple method steps 
and a simple tool . 

The production cost for the stator comprising the 
pole housing and the excitation poles can be reduced 
sharply. The pole housing and the excitation poles need 
to be perforated only at least once each per excitation 
pole and then riveted at least once per excitation pole; 
the parts to be joined are aligned with one another by 
the insertion of the rivets. 

Further advantages are considered to be that the 
absorption of strong forces at the work apparatus and at 
the excitation poles, of the kind that have to be 
absorbed in the nonpositive and positive joining 
connections of the three references cited above, is 
dispensed with. Since this involves a connection that 



can be undone by drilling it open, all the components 
except the rivet are re-usable. Compared with the known 
securing of the excitation poles with screws, thread 
cutting in the pole core and deep countersinking in the 
pole housing, the screw itself, and the counterbracing 
moment when the screws are tightened are all omitted. 
All that is required is an axial alignment and placement 
of the excitation pole against the pole housing. 

Advantageous refinements of and improvements to 
the characteristics recited in the main claim are 
obtained by the characteristics recited in the dependent 
claims . 

Drawings 

The invention will be described in further detail 
in terms of exemplary embodiments in conjunction with 
the associated drawings. Figs, la and lb show a 
schematic sectional view through a joining connection by 
means of a blind rivet between an excitation pole and a 
pole housing, before and after the joining; Figs. 2a-2d 
are sectional views of a plurality of variants of an 
excitation pole for a joining connection by means of a 
blind rivet. 

Description of the Exemplary Embodiment 

Figs, la and lb in fragmentary sectional form show 
a pole housing 10 and an excitation pole 11 of a stator 
12 of an electrodynamic machine, which is not shown in 
its entirety. As a rule, the electrodynamic machine has 
four or six excitation poles 11, which are disposed over 
the inside circumference of the cylindrical pole housing 
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10. The method for producing a joining connection 
between the pole housing 10 and the excitation poles 11 
will be explained in terras of the fragmentary view of an 
excitation pole 11. A rivet 13 with a conventionally 
premounted rivet pin 14 is first, as shown in Fig. la, 
inserted from outside with its rivet shank 15 through a 
previously drilled or punched hole 16 in the pole 
housing 10. Next, the excitation pole 11, with its also 
previously produced hole 17 that is radial to the 
location of the pole housing 10, is thrust over the 
rivet shank 15 in such a way that the excitation pole 11 
rests flat on the inside of the pole housing 10. If the 
excitation pole 11 is viewed radially from the outside 
in terms of its installed position in the pole housing 
10, the hole 17 of the excitation pole must have the 
properties of having a minimum diameter in a first hole 
segment 18, so that the smooth rivet shank 15 can be 
inserted therethrough. In a second hole segment 19, 
coaxially following the first, there must be a region 
with a larger diameter. This second hole segment 19 
must be at least long enough that the rivet 13 , inserted 
into the hole 17, can on the one hand rest flush on the 
outside of the pole housing 10 with its set -head 20, and 
on the other, the rivet shank 15 can be reshaped to a 
closing head 22 by a head 21 of the rivet pin 14; after 
the joining operation has ended, the closing head is 
located inside the second hole segment 19. The 
different diameters of the two hole segments 18 and 19 
create an annular narrowing 23 of the hole 17 in the 
excitation pole 11 that rests directly on the inside of 
the pole housing 10. The two hole segments 18 and 19 
are joined to one another via a step 24. The step 24 
can for instance, as shown in Fig. 2a, be embodied as a 
concentric circular-annular shoulder perpendicular to 



the axis of the hole, or as a conical jacket face as in 
Fig. 2d. In the finished joining connection, the 
narrowing 23 and the pole housing 10 are clamped between 
the set-head 20 of the rivet 13 and the closing head 22 
of the rivet 13, so that a positive and nonpositive 
connection between the excitation pole 11 and the pole 
housing 10 is created. Once the excitation pole 11 has 
been put into flat contact, it is aligned with the 
cylinder axis, not shown here, of the cylindrical pole 
housing 10. An alignment of the excitation pole 11 with 
the pole housing 10 is attainable for instance by 
securing the excitation pole 11 by means of two axially 
offset rivets 13, which automatically align the 
excitation pole 11 in the correct position relative to 
the pole housing 10. If there is only one rivet per 
excitation pole 11, then the alignment must be done 
before the riveting, using an aid such as a gauge. The 
thus -concluded preparations are then followed by the 
actual joining operation. 

Once the rivet 13 rests with its set-head 20 on 
the outside of the pole housing 10, a radially outward- 
acting joining force F is introduced in an upper end 
region 25 of the rivet pin 14, for instance by means of 
blind rivet tongs, not shown here. In this operation, 
the set-head 2 0 is braced with its side remote from the 
outside 2 6 of the pole housing 10 on a face, not shown 
here, of the riveting tongs. 

The introduction of the force F into the rivet pin 
14 leads to a pressing action in the boundary face 2 7 
between the head 21 on the lower end of the rivet pin 14 
and the lower end of the rivet shank 15. This pressing 
action consequently leads in this region to a radially 



outward- oriented positive displacement of the material 
comprising the rivet shank 15 through the head 21 of the 
rivet pin 14, and thus leads to a widening 28 of the 
rivet shank 15 in the second hole segment 19 of the hole 
17 in the excitation pole 11. In the process, the 
material comprising the shank flows around the head 21, 
This widening 2 8 of the rivet shank 15 forms the closing 
head 22 . The closing head attains an outside diameter 
that is greater than the smallest diameter of the hole 
17 of the excitation pole 11. 

As the rivet pin 14 is drawn upward, for the head 
21 of the rivet pin 14 that widens the rivet shank 15, 
the resistance to motion increases as the spacing from 
the narrowing 23 of the hole 17 decreases, and as a 
result the radial prestressing of the joining connection 
of the pole housing 10 and the excitation pole 11 
increases through the rivet 13 . With effort directed to 
achieving the narrowest possible joining connection, 
that is, the smallest possible secondary air gap 2 9 
between the pole housing 10 and the excitation pole 11, 
the force F introduced into the rivet pin 14 is 
increased. To assure that the cross section of material 
between the head 21 of the rivet pin 14 and the step 24 
will not be weakened by an excessive force F, a rated 
breaking point 3 0 leads to the correctly timed 
interruption of the flow of force; the rivet pin 14 
brakes at its rated breaking point 30. The joining 
operation ends with this breaking of the rivet pin 14. 
The rivet 13 presses the pole housing 10 and the 
excitation pole 11 together between its set-head 20 and 
its closing head 22 created by the widening. Fig. lb 
shows the finished joining connection thus made using a 
blind rivet 13 . 



In Figs. 2a-2d / various possible designs for the 
hole 17 of an excitation pole 11 are shown as examples 
for the production of a joining connection on the pole 
housing 10 by blind riveting. Fig. 2a shows a hole 17 
of the through type 31, which is attained for instance 
by a stepped perforation with a reduced diameter, for 
instance by drilling with a step drill. The step 24 
between the larger diameter, on the side of the 
excitation pole 11 remote from the pole housing 10, and 
the smaller diameter, on the side toward the pole 
housing 10, is perpendicular to the axis of the hole. 
Fig. 2b shows a continuously drilled excitation pole 11, 
in which the perforating process creates a perforation 
bead 32, shown in dashed lines, which is subsequently 
reshaped, by reverse upsetting or pressing down into the 
narrowing 23 that is required for the joining 
connection. Fig. 2c shows an excitation pole 11 
embodied with a blind bore 33, in which the narrowing 23 
is attained as in Fig. 2b. Fig. 2d shows a continuously 
perforated excitation pole 11, whose hole 17 is attained 
by metal -cutting machining or reshaping machining or 
both. The special characteristic here is a conical step 
34, whose transitions to the conical jacket face can be 
rounded. The advantages of such a variant can be better 
flow conditions and a lesser notch effect at the 
transition from the rivet shank 15 to the closing head 
22. In such a design of the step 34 and with a 
clearance fit between the rivet shank 15 and the 
diameter of the upper, first hole segment 18, a 
centering action of the conical step 34 also occurs, 
which centers the excitation pole 11 relative to the 
outside diameter of the rivet shank 15 in the pole 
housing 10. 



It will be clear that the joining method presented 
here by means of a rivet, preferably a blind rivet 13, 
is a very simple method of producing a durable positive 
and nonpositive connection between excitation poles 11 
and a pole housing 10 using simple tools. Compared to 
the methods with a rivet shank formed from the 
excitation pole, higher clamping forces between the 
excitation pole and the pole housing are needed before 
the joining, and in addition stronger joining forces 
must be brought to bear. 

In excitation poles 11 with a continuous hole 31, 
defective rivet connections can be undone as needed by 
drilling open the rivet 13 and remaking the connections 
by the method of the invention. Instead of blind 
rivets, simple rivets with a solid shank 15 can also be 
used, since the closing head 22 of such a rivet 13 can 
be made there by inserting a suitable riveting tool into 
the through hole 31. 
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Claims 



1. A method for joining excitation poles (11) to 
a pole housing (10) of electrodynamic machines, in 
particular starter motors for starting internal 
combustion engines, in which each joining connection is 
attained by positive and nonpositive engagement, 
characterized in that the joining connection is attained 
by spot shaping of a separate rivet (13) , which joins an 
excitation pole (11) and the pole housing (10) , at at 
least one joining location. 

2. The method of claim 1, characterized in that a 
rivet (13) in the form of a blind rivet is employed. 

3. The method of claim 1, characterized in that 
the pole housing (10) is perforated so that a rivet 
shank (15) can be inserted through it. 

4. The method of claims 1-3, characterized in 
that the blind rivet (13) is introduced into a joining 
hole (16) from the outside of the pole housing (10) . 

5. The method of claims 1-4, characterized in 
that the excitation poles (11) are perforated so that 
the rivet shank (15) can be inserted through them, and 
that the widening (28) of the rivet shank (15) that is 
associated with a riveting operation is effected 
downstream of a narrowing (23) of a first hole segment 
(18) in a second hole segment (19) of larger diameter 
than the first hole segment (18) . 

6. The method of claim 5, characterized in that 
the hole (17) in the excitation pole (11) is embodied as 
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a 

through hole (31) . 

7. The method of claim 5, characterized in that 
the joining hole in the excitation pole (11) is embodied 
as a blind bore (33) . 

8. The method of claim 6, characterized in that 
the narrowing (23) of the joining hole in the excitation 
pole (11) is attained by drilling with a step drill. 

9. The method of claim 5, characterized in that 
the narrowing (23) of the hole (31 or 33) in the 
excitation pole (11) is attained by reverse upsetting of 
a bead (32) created by perforation. 

10. The method of claim 5, characterized in that 
by means of the conical form of the step (34) attained 
in the perforation, the excitation pole (11) is centered 
relative to the pole housing (10) during riveting by the 
rivet shank (15), which widens in the process. 

11. The method of one of the foregoing claims, 
characterized in that each excitation pole (11) is 
secured to the inside of the pole housing (10) by means 
of two axially offset rivets (13) . 

12 . An electrodynamic machine produced by the 
method of claim 1, in particular for starting internal 
combustion engines, whose excitation poles (11) are 
secured to the inside of the pole housing (10) , 
characterized in that the excitation poles (11) are each 
joined to the pole housing by means of at least one 
rivet (13) . 
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Abstract 

The invention relates to a method for producing a 
joining connection, in particular between excitation 
poles (11) and the pole housing (10) of an 
electrodynamic machine, and to a machine produced by 
this method, in which by means of a rivet (13) , for 
instance of the blind rivet type, a positive and 
nonpositive connection is made by inserting this rivet 
through the perforated pole housing (10) and a 
perforated excitation pole (11) and widening the rivet 
shank (15) until the rivet pin (14) breaks off, thus 
making the connection. It is provided that at least one 
joining connection per excitation pole (11) is made 
(Fig. lb) . 



12 



09/5 82959 

1 / 1 




DECLARATION AND POWER OF ATTORNEY FOR NATIONAL STAGE OF PCT PATENT APPLICATION 

As a below-named inventor, I hereby declare that: 

Siegfried SCHUSTEK 
Peter FRANZ 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled METHOD FOR JOINING EXCITATION POLES OF POLE HOUSING, 
AND ELECTRICAL MACHINE PRODUCED THEREBY the specification of which was filed as PCT 
International Application number PCT/DE 99/03228 on October 7, 1999 

I hereby state that I believe the named inventor or inventors in this Declaration to be the original and first 
inventor or inventors of the subject matter which is claimed and for which a patent is sought. 

I hereby state that I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose all information which is material to the patentability of this application 
in accordance with Title 37, Code of Federal Regulations, Section 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 1 19 of any foreign 
application(s) for patent or inventor's certificate listed below and have also identified below any foreign 
application for patent or inventor's certificate having a filing date before that of the application on which 
priority is claimed. 

P rior fore i gn a pp li cati on( s) ; Priority claimed: 

198 51 639.8 GERMANY NOVEMBER 10. 1998 X 

(Number) (Country) (Date filed) Yes No 



(Number) (Country) (Date filed) Yes No 

As a named inventor, I hereby appoint the following attorney to prosecute this application and to transact 
all business in the Patent and Trademark Office connected therewith: 



Michael J. Striker, Reg. No. 27233 



Direct all telephone calls to Striker, Striker & Stenby at telephone no.: (631) 549 4700 and address and all 
correspondence to: 

STRIKER, STRIKER & STENBY 
103 East Neck Road 
Huntington, New York 1 1743 
U.SA 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with 
the knowledge that wilful false statements and the like so made are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code and that such wilful false statement 
may jeopardize the validity of the application or any patent issued thereon. 



Sianature* 


Date: 


Residence and 
Full Postal Address: 
Groeninger Strasse 48 
71254 Ditzingen 
Germany 


Fuii Name of First or Sole Inventor* 

i u ■ > i v <u4 iii *^ ^/ ii ii w i *v i **** i 1 1 i v i i t\y 1 * 

Siegfried SCHUSTEK 


Citizenshio' 
GERMAN 


Sianature* 

WlUI lUiwI V • 


Date: 


Residence and 

1 WWIWVl 1 Wfl 1 W 

Full Postal Address: 
Schwarze Riehe 27 
31199 Diekholzen 
Germany 


Full Name of Second Inventor: 
Peter FRANZ 


Citizenship: 
GERMAN 


Signature: 


Date: 


Residence and 
Full Postal Address: 


Full Name of Third Inventor: 


Citizenship: 


Signature: 


Date: 


Residence and 
Full Postal Address: 


Full Name of Fourth Inventor: 


Citizenship: 


Signature: 


Date: 


Residence and 
Full Postal Address: 


Full Name of Fifth Inventor: 


Citizenship: 


Signature: 


Date: 


Residence and 
Full Postal Address: 


Full Name of Sixth Inventor: 


Citizenship: 


Signature: 


Date: 


Residence and 
Full Postal Address: 


Full Name of Seventh Inventor: 


Citizenship: 


Signature: 


Date: 


Residence and 
Full Postal Address: 


Full Name of Eighth Inventor: 


Citizenship: 


Signature: 


Date: 


Residence and 
Full Postal Address: 


Full Name of Ninth Inventor: 


Citizenship: 



Signature: 


Date: 


Residence and 
Full Postal Address: 
Groeninger Strasse 48 
71254 Ditzingen^ 
Germany ^>tl^yC 


Full Name of First or Sole Inventor: 
Siegfried SCHUSTEK 


Citizenship: 
GERMAN 


Signature: 


Date: 
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Residence and 
Full Postal Address: 
Schwarze Riehe 27 
31199 Diekholzen_> 
Germany 


Full Name of Second Inventor: 
Peter FRANZ 


Citizenship: 
GERMAN 


Signature: 


Date: 
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Full Name of Third Inventor: 


Citizenship: 
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Full Name of Fourth Inventor: 
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Full Name of Fifth Inventor: 
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Full Name of Sixth Inventor: 
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Full Name of Seventh Inventor: 
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DECLARATION AND POWER OF ATTORNEY FOR NATIONAL STAGE OF PCT PATENT APPLICATION 



As a below-named inventor, I hereby declare that: 

Siegfried SCHUSTER 
Peter FRANZ 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled METHOD FOR JOINING EXCITATION POLES OF POLE HOUSING, 
AND ELECTRICAL MACHINE PRODUCED THEREBY the specification of which was filed as PCT 
International Application number PCT/DE 99/03228 on October 7, 1999 

I hereby state that I believe the named inventor or inventors in this Declaration to be the original and first 
inventor or inventors of the subject matter which is claimed and for which a patent is sought. 

I hereby state that I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose ali information which is material to the patentability of this application 
in accordance with Title 37, Code of Federal Regulations, Section 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 1 19 of any foreign 
application(s) for patent or inventor's certificate listed below and have also identified below any foreign 
application for patent or inventor's certificate having a filing date before that of the application on which 
priority is claimed. 

Prior foreign application(s): Priority claimed; 

198 51 639.8 GERMANY NOVEMBER 10, 19 98 X 

(Number) (Country) (Date filed) Yes No 



(Number) (Country) (Date filed) Yes No 

As a named inventor, I hereby appoint the following attorney to prosecute this application and to transact 
all business in the Patent and Trademark Office connected therewith: 



Michael J. Striker, Reg. No. 27233 



Direct all telephone calls to Striker, Striker & Stenby at telephone no.:J631 ) 549 4700 and address and all 

"ciJrres'ponTren^tor" -- 

SIRIKER^SmiKERASTENBY 
,103LEasLNeck-Read — 
Huntington. New YQ rk.11743 , 
U.S.A. 

I hereby declare that all statements made herein of my own knowledge are true and that ail statements 
made on information and belief are believed to be true; and further that these statements were made with 
the knowledge that wilful false statements and the like so made are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code and that such wilful false statement 
may jeopardize the validity of the application or any patent issued thereon. 



